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Description 

DRIVING APPARATUS FOR WASHING MACHINE 

v 

Technical Field 

[1] The present invention relates to a Washing machine, and more particularly, to a 

driving apparatus for a washing machine wherein two rotors, which constitute a dual 
rotor, are arranged at opposite sides of a stator, respectively, to achieve an en- 
hancement in torque. 
Background Art 

[2] Generally, a washing machine performs a washing operation using factional forces 

generated between laundry and wash water contained in a drum rotated by a drive 
force from a motor, and the function of a detergent dissolved in the wash water. The 
drum is a washing tub in which wash water and laundry are contained. The drum is 
applicable to washing machines of any types, namely, irrespective of a drum type or a 
pulsator type. 

[3] Meanwhile, the driving system of the washing machine uses an indirect power 

transmission system in which the driving force of the motor is indirectly transmitted to 
the drum via a belt wound between a motor pulley and a drum pulley, or a direct power 
transmission system in which the driving force of the motor is directly transmitted to 
the drum. 

[4] The indirect power transmission system, in which the driving force of the motor is 

indirecdy transmitted to the drum via the belt wound between the motor pulley and the 
drum pulley without being directly transmitted to the drum, has problems of loss of 
energy and great noise generated during the transmission of driving force. Taking into 
consideration such problems, use of washing machines using a directly-connected 
motor has increased. 

[5] FIG. 1 is a sectional view illustrating a structure of a conventional drum washing 

machine. 

[6] As shown in FIG. 1 , a tub 2 is disposed in a cabinet 1 . A drum 3 is centrally 

disposed in the tub 2 such that the drum 3 is rotatable. 

[7] A motor, which includes a rotor 5 and a stator 6, is arranged at the rear of the tub 2. 

The stator 6 is fixedly mounted to a rear wall of the tub 2. The rotor 5 surrounds the 
stator 6, and is connected to the drum 3 by a drum shaft 4 extending through the tub 2. 
Although not shown, magnets are arranged along an inner circumferential surface of 
the rotor 5 such that opposite polarities are alternately arranged. 
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[8] A door 7 is mounted to a front side of the cabinet 1. A gasket 8 is arranged between 

the door 7 and the tub 2. A suspension spring 9a is arranged between the inner surface 
of the cabinet 1 at the top of the cabinet 1 and the outer surface of the tub 2 at the top 
of the tub 2, in order to support the tub 2. A friction damper 9b is arranged between the 
inner surface of the cabinet 1 at the bottom of the cabinet 1 and the outer surface of the 
tub 2 at the bottom of the tub 2, in order to attenuate vibrations generated at the tub 2 
during a spin-drying operation. 

[9] A tub support (not shewn), which is made of metal, is interposed between the rear 

wall of the tub 2 and the stator 6, in order to support the weight of the stator 6 and to 
maintain the concentricity of the stator 6. The tub support has a stricture ap- 
proximately similar to the profile of the rear wall of the tub 2. The tub support is fixed 
to the rear wall of the tub 2. 

[10] When the stator 6 receives electric power, it functions as an electromagnet. In this 

state, the rotor 5 is rotated by a rotating magnetic field formed between the stator 6 and 
the magnets of the rotor 5. The rotating force of the rotor 5 is transmitted to the drum 
via the drum shaft 4. 

[11] Recently-developed washing machines have a tendency to provide a large capacity. 

Due to such a tendency, the motor, which is used to rotate a drum in such a washing 
machine, must have increased power. For this reason, the sizes of the rotor and stator 
in the motor must be increased, thereby incurring a problem of a great increase in the 
size and weight of the motor. 

[12] In order to solve this problem, the applicant proposed a washing machine including 

a dual-rotor type motor, as disclosed in Korean Patent Laid-open Publication N). 
2001-0097204 (published on November 8, 2001). In the disclosed dual-rotor type 
motor, coils are wound on a stator at the inside and outside of the stator, respectively. 
An inner rotor and an outer rotor are arranged at the inside and outside of the stator, re- 
spectively, such that a predetermined gap is defined between each rotor and the stator. 
By virtue of such a dual rotor structure, the motor can have increased power. 

[13] Hbwever, such a dual-rotor type motor must be more firmly mounted to a washing 

machine or the like, correspondingly to the increased power thereof. 
Disclosure of Invention 
Technical Problem 

[14] An object of the present invention devised to solve the above-mentioned problems 

lies in providing a driving apparatus for a washing machine which has a structure 
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enabling the driving apparatus to be stably fixed to a tub of the vrashing machine, and 
to generate high power. 
Technical Solution 
[15] In accordance with one aspect of the present invention, the present invention 

provides a driving apparatus for a washing machine comprising: a tub which contains 
washing water, and receives a drum such that the drum is rotatable; a dual rotor which 
includes an outer rotor including magnets supported by an inner peripheral surface of 
the outer rotor, and an inner rotor arranged inside the outer rotor, the inner rotor 
including magnets supported by an outer peripheral surface of the inner rotor; a 
bearing housing which is formed at a rear wall of the tub in accordance with an insert 
molding method such that the bearing housing is integral with the tub, the bearing 
housing rotatably supporting a drum shaft connecting the drum and the dual rotor; a 
motor mounting bracket which is mounted to the rear wall of the tub; and a stator 
which is mounted to the rear wall of the tub via the motor mounting bracket such that 
the stator is arranged between the outer rotor and the inner rotor, the stator generating 
magnetic energy using electrical energy supplied from an external of the stator, to 
rotate the dual rotor. 

[16] The stator may include a core arranged such that opposite surfaces of the core face 

the magnets of the outer rotor and the magnets of the inner rotor, respectively, an 
insulator made of an insulating material, the insulator enclosing the core, coils wound 
around the insulator, a molded member formed in accordance with an insert molding 
method to enclose the insulator and the coils such that the molded member is integral 
with the insulator and the coils while allowing the opposite surfaces of the core to be 
exposed, and a coupling member extending from the molded member, the coupling 
portion being mounted to the rear wall of the tub via the motor mounting bracket 

[17] Alternatively, the stator may include a core arranged such that opposite surfaces of 

the core face the magnets of the outer rotor and the magnets of the inner rotor, re- 
spectively, an insulator enclosing the core, coils wound around the insulator, and a 
coupling member extending from the molded member, the coupling member being 
mounted to the rear wall of the tub via the motor mounting bracket. 

[18] In accordance with another aspect, the present invention provides a driving 

apparatus for a vrashing machine comprising: a tub which contains washing water, and 
receives a drum such that the drum is rotatable; a dual rotor which includes an outer 
rotor including magnets supported by an inner peripheral surface of the outer rotor, and 
an inner rotor arranged inside the outer rotor, the inner rotor including magnets 
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supported by an outer peripheral surface of the inner rotor; a bearing housing which is 
formed at a rear wall of the tub in accordance with an insert molding method such that 
the bearing housing is integral with the tub, the bearing housing rotatably supporting a 
drum shaft connecting the drum and the dual rotor; a motor mounting bracket which is 
mounted to the rear wall of the tub; and a stator which is mounted to the motor 
mounting bracket such that the stator is arranged between the outer rotor and the inner 
rotor, the stator generating magnetic energy using electrical energy supplied from an 
external of the stator, to rotate the dual rotor. 
[19] In accordance with another aspect, the present invention provides a driving 

apparatus for a washing machine comprising: a tub which contains washing water, and 
receives a drum such that the drum is rotatable, the tub including a plurality of bracket 
mounting bosses formed at a rear wall of the tub, and a plurality of stator mounting 
bosses formed at the rear wall of the tub; a dual rotor which includes an outer rotor 
including magnets supported by an inner peripheral surface of the outer rotor, and an 
inner rotor arranged inside the outer rotor, the inner rotor including magnets supported 
by an outer peripheral surface of the inner rotor; a bearing housing which is formed at 
a rear wall of the tub in accordance with an insert molding method such that the 
bearing housing is integral with the tub, the bearing housing rotatably supporting a 
drum shaft connecting the drum and the dual rotor; a motor mounting bracket which is 
mounted to the rear wall of the tub, and is formed with a plurality of outer coupling 
holes respectively corresponding to the bracket mounting bosses such that bolts are 
fastened through the outer coupling holes and the corresponding bracket mounting 
bosses, and a plurality of inner coupling holes respectively corresponding to the stator 
mounting bosses such that bolts are fastened through the inner coupling holes and the 
stator mounting bosses; and a stator which includes a core arranged such that opposite 
surfaces of the core face the magnets of the outer rotor and the magnets of the inner 
rotor, respectively, an insulator made of an insulating material, the insulator enclosing 
the core, coils wound around the insulator, a molded member formed in accordance 
with an insert molding method to enclose the insulator and the coils such that the 
molded member is integral with the insulator and the coils while allowing the opposite 
surfaces of the core to be exposed, and a coupling member extending from the molded 
member, the coupling portion being mounted to the rear wall of the tub via the motor 
mounting bracket. 

[20] In accordance with another aspect, the present invention provides a driving 

apparatus for a washing machine comprising: a tub which contains washing water, and 
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receives a drum such that the drum is rotatable, the tub including a plurality of bracket 
mounting bosses formed at a rear wall of the tub; a dual rotor which includes an outer 
rotor including magnets supported by an inner peripheral surface of Hie outer rotor, and 
an inner rotor aiTanged inside the outer rotor, the inner rotor including magnets 
supported by an outer peripheral surface of the inner rotor; a bearing housing which is 
formed at a rear wall of the tub in accordance with an insert molding method such that 
the bearing housing is integral with the tub, the bearing housing rotatably supporting a 
drum shaft connecting the drum and the dual rotor; a motor mounting bracket which is 
mounted to the rear wall of the tub, and is formed with a plurality of outer coupling 
holes respectively corresponding to the bracket mounting bosses such that bolts are 
fastened through the outer coupling holes and the corresponding bracket mounting 
bosses, and a plurality of inner coupling holes arranged inside the outer coupling holes; 
and a stator which includes a core arranged such that opposite surfaces of the core face 
the magnets of the outer rotor and the magnets of the inner rotor, respectively, an 
insulator made of an insulating material, the insulator enclosing the core, coils wound 
around the insulator, a molded member formed in accordance with an insert molding 
method to enclose the insulator and the coils such that the molded member is integral 
with the insulator and the coils while allowing the opposite surfaces of the core to be 
exposed, and a coupling member extending from the molded member, the coupling 
portion being mounted to the motor mounting bracket. 
[21] In accordance with another aspect, the present invention provides a driving 

apparatus for a washing machine comprising: a tub which contains washing water, and 
receives a drum such that the drum is rotatable, the tub including a plurality of bracket 
mounting bosses formed at a rear wall of the tub; a dual rotor which includes an outer 
rotor including magnets supported by an inner peripheral surface of the outer rotor, and 
an inner rotor arranged inside the outer rotor, the inner rotor including magnets 
supported by an outer peripheral surface of the inner rotor; a bearing housing which is 
formed at a rear wall of the tub in accordance with an insert molding method such that 
the bearing housing is integral with the tub, the bearing housing rotatably supporting a 
drum shaft connecting the drum arid the dual rotor; a motor mounting brackefwhich is 
mounted to the rear wall of the tub, and is formed with a plurality of outer coupling 
holes respectively corresponding to the bracket mounting bosses such that bolts are 
fastened through the outer coupling holes and the corresponding bracket mounting 
bosses, and a plurality of inner coupling holes arranged inside the outer coupling holes; 
and a stator which includes a core arranged such that opposite surfaces of the core face 
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the magnets of the outer rotor and the magnets of the inner rotor, respectively, an 
insulator enclosing the core, coils wound around the insulator, and a coupling member 
extending from the insulator, the coupling portion being mounted to the rear wall of 
the tub via the motor mounting bracket. 
[22] In accordance with still another aspect, the present invention provides a driving 

apparatus for a washing machine comprising: a tub which contains washing water, and 
receives a drum such that the drum is rotatable, the tub including a plurality of bracket 
mounting bosses formed at a rear wall of the tub; a dual rotor which includes an outer 
rotor including magnets supported by an inner peripheral surface of the outer rotor, and 
an inner rotor arranged inside the outer rotor, the inner rotor including magnets 
supported by an outer peripheral surface of the inner rotor; a bearing housing which is 
formed at a rear wall of the tub in accordance with an insert molding method such that 
the bearing housing is integral with the tub, the bearing housing rotatably supporting a 
drum shaft connecting the drum and the dual rotor; a motor mounting bracket which is 
mounted to the rear wall of the tub, and is formed with a plurality of outer coupling 
holes respectively corresponding to the bracket mounting bosses such that bolts are 
fastened through the outer coupling holes and the corresponding bracket mounting 
bosses, and a plurality of inner coupling holes arranged inside the outer coupling holes; 
and a stator which includes a core arranged such that opposite surfaces of the core face 
the magnets of the outer rotor and the magnets of the inner rotor, respectively, an 
insulator enclosing the core, coils wound around the insulator, and a coupling member 
extending from the insulator, the coupling portion being mounted to the motor 
mounting bracket. 

Brief Description of the Drawings 

[23] The accompanying drawings, which are included to provide a further understanding 

of the invention, illustrate embodiments of the invention and together with the de- 
scription serve to explain the principle of the invention. 

[24] In the drawings: 

[25] FIG. 1 is a longitudinal sectional view schematically illustrating a structure of a 

drum washing machine to which a conventional outer rotor type motor is applied; 
[26] FIG. 2 is a longitudinal sectional view schematically illustrating a structure of a 

driving apparatus which includes a dual -rotor type motor in accordance with an 

embodiment of the present invention; 
[27] FIG. 3 is an exploded perspective view illustrating the dual-rotor type motor shown 

in FIG. 2; 
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FIG. 4 is a rear view of a tub, illustrating a mounting structure of the driving 
apparatus shown in FIG. 2; 

FIG. 5 is a front view illustrating a motor mounting bracket in the driving apparatus 
shown in FIG. 2; 

FIG. 6 is a longitudinal sectional view illustrating a driving apparatus for a washing 
machine according to another embodiment of the present invention; 

FIG. 7 is a longitudinal sectional view illustrating a driving apparatus for a washing 
machine according to another embodiment of the present invention; 

FIG. 8 is a front view illustrating a motor mounting bracket in the driving apparatus 
shown in FIG. 7; and 

FIG. 9 is a perspective view illustrating a structure of an auxiliary bracket in the 
driving apparatus shown in FIG. 7. 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the present 
invention associated with a driving apparatus for a washing machine, examples of 
which are illustrated in the accompanying drawings. 

Referring to FIGs. 2 and 3, a driving apparatus for a washing machine according to 
a preferred embodiment of the present invention is illustrated. As shown in FIGs. 2 and 
3, a drum shaft 4 is mounted to a central portion of the rear wall of a drum 3 (FIG. 1) 
such that the drum shaft 4 extends rearwards. A bearing housing H is insert-molded at 
a central portion of the rear wall of a tub 2 (FIG. 1) such that the bearing housing H is 
integral with the tub 2. Inner and outer bearings B are fitted in the bearing housing H. 

A motor, which is adapted to rotate the drum shaft 4, is mounted to the rear wall of 
the tub 2. The motor is a dual-rotor type motor which includes an outer rotor 10, an 
inner rotor 20, and a stator 30. The stator 30 is fixed to the rear wall of the tub 2. The 
outer rotor 10 and inner rotor 20 are arranged at opposite sides of the stator 30, re- 
spectively, such that gaps are defined between the outer rotor 10 and the inner 
peripheral surface of the stator 30 and between the inner rotor 20 and the outer 
peripheral surface of the stator 30, respectively. . 

A busing 40, which is made of an insulating resin material, is mounted to a central 
portion of the outer rotor 10. The drum shaft 4 is fixedly mounted to the busing 40. 
The mounting of the busing 40 to the central portion of the outer rotor 10 is achieved 
by fasteners such as bolts 42. Of course, the busing 40 may be formed integrally with 
the outer rotor 10, using an insert molding method. 

The busing 40 is centrally provided with a hole in which the drum shaft 4 is fitted. 
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Serrations 41 are formed at the inner surface of the hole. The serrations 41 are engaged 
with serrations 4a formed at the outer surface of the drum shaft 4. 
[39] A plurality of magnets 1 1 are arranged along an inner peripheral surface of the 

outer rotor 10 such that N and S-poles are alternately arranged. A plurality of magnets 
21 are arranged along an outer peripheral surface of the outer rotor 10 such that N and 
S-poles are alternately airanged. The magnets 21 face the magnets 11. Preferably, the 
outer rotor 10 and inner rotor 20 are coupled to each other at lower portions thereof 
contacting each other, using caulks 23 and caulking holes formed in accordance with a 
pressing and caulking process. 
[40] Although the outer rotor 10 and inner rotor 20 may be injection-molded, it is 

preferred that the outer rotor 10 and inner rotor 20 be made of a metal material, so as 
to function as back yokes. Of course, where the outer rotor 10 and inner rotor 20 are 
injection-molded using a resin material, back yokes made of metal must be attached to 
the outer rotor 10 and inner rotor 20, to establish magnetic paths. 
[41] Meanwhile, the stator 30 includes a plurality of core segments 31 which are 

separate from one another, an insulator 32 which encloses the core 31, and is made of 
an insulating resin material, coils 34 which are wound around the insulator 32, and a 
molded member 33 which is molded using an insert molding method to enclose the 
insulator 32 and coils 34. The insulator 32 may be dispensed with, so long as enamel is 
coated over the outer surfaces of the coils 34, to ensure desired electrical insulation. 

The molded member 33 is also provided with a coupling portion 35 for coupling the 
molded member 33 to the tub 2. The coupling portion 35 extends radially inwardly 
from an inner peripheral surface of one end of the molded member 33. A plurality of 
coupling holes 35a and a plurality of positioning holes 35b are formed through the 
coupling portion 35. 

Of course, the coupling portion 35 may extend radially outwardly from the molded 
member 33. 

Preferably, the coupling portion 35 is formed in accordance with an insert molding 
method such that the coupling portion 35 is integral with the molded member 33. 
Hbwever, the coupling portion 35 may be formed separately from the molded member 
33. In this case, the coupling portion 35 is coupled to the molded member 33. In this 
case, the coupling portion 35 may be made of a metal or resin material identical to or 
different from that of the molded member. 

A reinforcing member is provided at the outer surface of the molded member 33, in 
order to increase the strength of the molded member 33. Preferably, the reinforcing 
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member comprises a plurality of reinforcing ribs 33c. Also, reinforcing ribs 35c are 
preferably formed at an inner corner where the molded member 33 meets the coupling 
portion 35. Provided, rotation of the inner rotor 20 should not be interfered with by the 
reinforcing ribs 35c. 

[46] Of course, in place of the reinforcing ribs 33c and 35c, a reinforcing bracket (not 

shewn), which is made of metal and has an annular shape, may be attached to the inner 
or outer surface of the molded member 33, in order to increase the strength of the 
molded member 33. 

[47] A Hall sensor 38 is arranged at one side of the stator 30, to detect the rotating speed 

of the rotors. The Hall sensor 38 has sensor terminals which are fitted in holes 33d 
formed in the top of the stator 30 at one side of the stator 30, to detect the rotating 
speed of the rotors. A connector 37 is formed at the molded member 33 such that they 
are integral, in order to supply electric power to each coil 34 of the stator 30. 

[48] As shown in FIGS. 2, 4, and 5, the stator 30 is fixedly mounted to the rear wall of 

the tub 2 via a motor mounting bracket 50. 

[49] In detail, a plurality of bracket mounting bosses 2a are formed on the rear waU of 

the tub 2 at a position radially spaced apart from the axis of the tub 2 such that the 
bracket mounting bosses 2a are circumferentially arranged while being circum- 
ferentially spaced apart from one another by a predetermined distance. Also, a plurality 
of uniformly-spaced stator mounting bosses 2b are formed on the rear wall of the tub 2 
inside the bracket mounting bosses 2a, to mount the stator 30 to the rear wall of the tub 
2. 

[50] A plurality of positioning protrusions 2c are formed at the rear wall of the tub 2. 

The positioning protrusions 2c determine the positions of the motor mounting bracket 
50 and stator 30 such that the motor mounting bracket 50 and stator 30 are con- 
centrically arranged. Positioning holes 54 are formed through the motor mounting 
bracket 50 at positions corresponding to the positioning protrusions 2c, respectively. 
The positions of the positioning holes 54 also correspond to the positioning holes 35b 
of the stator 30, respectively. 

[51] Each positioning protrusion 2c preferably has a conical end so that the positioning 

protrusion 2c can be easily inserted into the corresponding positioning hole 35b of the 
stator 30. 

[52] Each positioning hole 35b of the stator 30 preferably has a shape and a size 

identical to those of each positioning protrusion 2c such that the positioning protrusion 
2c is tightly fitted in the positioning hole 35b without any gap after the insertion 
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thereof. 

[53] That is, the portion of the positioning groove 35b, in which a body portion of the 

positioning protrusion 2c is received, preferably has a cylindrical shape having a 
uniform diameter corresponding to that of the body portion, and the portion of the po- 
sitioning groove 35b, in which the conical end portion of the positioning protrusion 2c 
is received, preferably has a conical shape corresponding to that of the guide portion 
and having a gradually-reduced diameter. Preferably, each positioning groove 35b of 
the stator 30 has a diameter smaller than that of the associated coupling hole 35a. 

[54] Reversely to the above-described case, the positioning protrusions may be formed 

at the stator 30, and the positioning holes may be formed at the motor mounting 
bracket 50 and tub 2. 

[55] As shewn in FIGs. 4 and 5, the motor mounting bracket 50 is made of an ap- 

proximately-circular metal plate, and is provided with a plurality of unifoimly-spaced 
inner coupling holes 53 and a plurality of uniformly-spaced outer coupling holes 52 at 
positions corresponding to the bracket mounting bosses 2a and stator mounting bosses 
2b of the tub 2, respectively 

[56] When the positioning protrusions 2c of the tub 2 are inserted into the positioning 

holes 54 of the motor mounting bracket 50, respectively, the outer coupling holes 52 of 
the motor mounting bracket 50 are accurately aligned with the bracket mounting 
bosses 2a of the tub 2, respectively. In this state, the motor mounting bracket 50 can be 
mounted to the rear wall of the tub 2 by fastening bolts 58 through the outer coupling 
holes 52 and bracket mounting bosses 2a. 

[57] Thereafter, the stator 30 is coupled to the rear wall of the motor mounting bracket 

50 such that the positioning protrusions 2c are inserted into the positioning holes 35b 
of the stator 30, respectively. In this state, the stator 30 can be firmly mounted to the 
rear wall of the tub 2 by fastening bolts 39 through the coupling holes 35a of the stator 
30, the inner coupling holes 53 of the motor mounting bracket 50, and the stator 
mounting bosses 2b of the tub 2. 

[58] Of course, differentiy from the above-described embodiment, the mounting of the 

stator 30 to the motor mounting bracket 50 can be achieved by fastening the bolts 39 
only through the inner coupling holes 53 of the motor mounting bracket 50 and the 
coupling holes 35a of the stator 30. That is, the stator 30 can be directly mounted to the 
rear surface of the motor mounting bracket 50 without being mounted to the tub 2. 

[59] Meanwhile, where the stator 30 is mounted to the rear wall of the tub 2 via the 

motor mounting bracket 50, as described above, there are advantages in that it is 
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possible to increase the rigidity of the tub 2, which is made of a plastic mold, and to 
firmly fix the stator 30 to the tub 2. 

The end of the drum shaft 4 is coupled to the busing 40 mounted to the outer rotor 
10 after the mounting of the stator 30 to the rear wall of the tub 2, as described above. 
Thus, the mounting of the motor is completed. 

FIG. 6 is a sectional view illustrating a structure of a driving apparatus for a 
washing machine according to another embodiment of the present invention. 

As shown in FIG. 6, the basic configuration of the driving apparatus according to 
this embodiment is identical to that of the above-described embodiment. 

Provided, the driving apparatus of this embodiment is different from that of the 
above-described embodiment in that no separate molded member is provided at a 
stator 130 constituting a motor, and a coupling portion 135 extends directly from an 
insulator 132 arranged around a core 131. 

That is, as shown in FIG. 6, in the stator 130, the coupling portion 135 extends 
radially inwardly from an end of the insulator 132 adjacent to the tub 2. A plurality of 
uniformly-spaced coupling holes 135a and a plurality of uniformly-spaced positioning 
holes 135b are formed through the coupling portion 135. Of course, differently from 
the illustrated case, the coupling portion 135 may extend radially outwardly from the 
insulator 132. 

The coupling portion 135 is preferably formed integrally with the insulator 132. 
Hxvever, the coupling portion 135 may be fabricated in the form of a metal frame, 
separately from the insulator 132. In this case, the coupling portion 135 is coupled to 
the insulator 132. 

Since the mounting of the coupling portion 135 of the insulator 132 can be achieved 
in the same manner as in the above-described embodiment, no detailed description 
thereof will be given. 

FIGs. 7 to 9 illustrate a driving apparatus for a washing machine according to 
another embodiment of the present invention. 

The basic configuration of the driving apparatus according to this embodiment is 
identical to that of the first embodiment. 

Provided, the driving apparatus of this embodiment is different from that of the first 
embodiment in terms of the structure for mounting the stator 30 to the tub 2. 

In the driving apparatus of the above-described embodiment, the portion of the tub 
2 corresponding to a region where the connector 37 (FIG. 3) and hall sensor 38 (FIG. 
3) are arranged may be slightly inwardly depressed because the connector 37 is formed 
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at the surface of the stator 30 contacting the tub 2. In this case, the rigidity of the tub 2 
may be degraded at the depressed portion. 

In this embodiment, accordingly, an auxiliary bracket 260 having a predetermined 
thickness is interposed between the motor mounting bracket 250 and the stator 30, to 
form a space between the rear wall of the tub 2 and the stator 30, and thus, to prevent 
the tub 2 from being formed with a depressed portion. 

A plurality of positioning pins 265 are formed at one surface of the auxiliary 
bracket 260 such that the positioning pins 265 are circumferentially arranged while 
being circumferentially spaced apart from one another by a predetermined distance. 
The positioning pins 265 position the auxiliary bracket 260 to be concentric to the 
motor mounting bracket 250 when the auxiliary bracket 260 is mounted to the motor 
mounting bracket 250. A plurality of bolt coupling holes 262 are formed through the 
auxiliary bracket 260 at positions corresponding to the coupling holes 35a of the stator 
30 and the stator mounting bosses 2b of the tub 2, respectively, such that the bolt 
coupling holes 262 are circumferentially arranged while being circumferentially 
spaced apart from one another by a predetermined distance. 

In order to concentrically position the auxiliary bracket 260 and stator 30, a 
plurality of positioning pins (not shewn) are preferably protruded from the stator 30. 
Also, positioning holes 264 are preferably formed at the auxiliary bracket 260 sveh 
that the positioning holes 264 are circumferentially arranged while being circum- 
ferentially spaced apart from one another by a predetermined distance. 

The auxiliary bracket 260 is preferably made of an aluminum alloy. 

The driving apparatus for a washing machine according to the present invention has 
advantages as follows. 

First, in the driving apparatus of the present invention, inner and outer rotors are 
arranged at the inside and outside of a stator, respectively. Accordingly, it is possible 
to greatly increase the power of the driving apparatus, namely, a motor, without a con- 
siderable increase in the size and weight of the motor. 

Second, in accordance with the present invention, the core and insulator of the 
stator are supported by a molded member. Accordingly, it is possible to easily 
implement a structure for coupling the stator to the washing machine. 

Third, where the molded member encloses the core, insulator, and coils of the 
stator, the stator can have superior waterproofness. Accordingly, where the motor of 
the present invention is applied to an apparatus using water, for example, a washing 
machine, there is little or no possibility that a short circuit occurs in the stator due to 
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water contacting the stator. Accordingly, an enhancement in durability is achieved. 
[79] Fourth, since the stator is mounted to the rear wall of the tub via the motor 

mounting bracket, the mounting of the stator to the tub can be firmly and easily 
achieved. 

[80] It will be apparent to those skilled in the art that various modifications and 

variations can be made in the present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the modi- 
fications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
Industrial Applicability 

[81] The present invention is applicable to a driving apparatus for rotating a drum of a 

washing machine. 



